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Abstract 
This study investigates the purchase behavior of sheep traders in Kajiado County in Kenya. This is, to the best of our knowledge, 
the first investigation on sheep traders by the use of Best-Worst technique. A face-to-face questionnaire was undertaken in three 
livestock markets (Kiserian, Bissil and Mile 46) involving 108 traders. The results indicated that sheep traders are also involved 
in other types of animal trading, essentially cattle and goats. Income from sheep trading represents slightly less of the half of total 
incomes, with some differences between livestock traders’ groups (markets). Traders are generally involved in other business 
activities among the value chain essentially such as livestock production, fattening and slaughtering. Four attributes with 
different levels have been utilized to describe the Best-Worst experiment: sheep age, sex, breed and price. All sheep traders 
assign higher importance to the sheep breed. This is essentially the case of Dorper pure breed and Dorper x Red Maasai cross 
breed. Price attribute was the second most important factor for sheep traders with higher preferences for the two extreme price 
levels. Sheep age and sex were found of least importance for traders. Providing sheep smallholders with the appropriate animal 
breed characteristics will enable them match market demand and increase their incomes. This is one of tasks of ILRI Kapiti 
experimental farm 
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1. Introduction 
   In the last three decades, various studies have been undertaken at the producers’ level regarding small ruminants’ 
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production in developing countries, including Kenya. Red Maasai sheep production has also been widely studied in 
past decades, especially to evaluate the breed and aspects of its use in crossbreeding (Bekure et al., 1991; Iyangala et 
al., 1992; Nguti et al., 2003). Studies of red meat preferences and consumption have also proliferated during the last 
decades (Grunert, 1997; Glitsch, 2000; Verbeke et al., 2010; Zaibet and Mtimet, 2010; Mtimet et al., 2013; and for a 
compendium of studies see Jabbar et al., 2010), in both developed and developing countries but with greater 
application to developed countries. 
 
   In between these two ends of the value chain, there are other players with vital roles in the information 
transmission and value addition along the value chain. Unintentionally or otherwise, traders have been neglected by 
researchers†. The resulting paucity of studies of traders is probably due in part to traders’ mobility, lack of formal 
business identities, and possibly their preference for avoiding disclosure of business details. However, traders 
represent the first source of market information for producers, and hence are the conduit for the incentives for 
producers’ production and investment decisions. Understanding traders’ needs and preferences is then an important 
step in the design and implementation of market-responsive interventions by, and supportive policies for, producers 
in value chains activated by traders. 
 
    Identification of the influential variables in sheep price formation has been studied to some extent in other 
countries (e.g. Gutu et al., 2011; Terfa et al., 2013). Kenyan sheep value chains have not featured in such studies, 
nor has there been a systematic regional study of traders’ preferences for live sheep attributes that allows 
comparisons across and within trader samples from selected locations. The current study accompanies a baseline 
household survey of pastoralist Maasai livestock producers in Kenya’s Kajiado County. Sheep production is such 
households’ main income-earning activity, and in recent times has experienced a boom due to growing urban 
demand. Trader actions mediate such demand due to Kajiado County’s remoteness from urban centres, and the need 
to assemble sheep for market and transport them. Anecdotal evidence suggests problems for Maasai sheep producers 
as they adapt to market oriented production and adjust their on-farm activities and investment to access and benefit 
from markets. The study aims to identify trader preferences for animal attributes over which producers have some 
management control. It particularly focuses on sheep breed, which represents a long term management decision by 
the producers and a national resource management issue for the Kenyan government in protecting the unique 
genotypic and phenotypic characteristics of the contribution locally-adapted Red Maasai sheep. 
 
2. Methodology 
 
2.1. Study area 
 
The study area was selected for local and regional prominence of pastoralist sheep production, and historical 
presence of Red Maasai sheep. It is part of a larger study involving a baseline household survey of Maasai 
pastoralists conducted in Iloodo-ariak sub-location and Enkaroni location of Kajiado County.  
 
   A pilot study conducted before the start of the survey, in the same area, was used to refine the sampling approach 
and the choice of study locations. The livestock markets nearest to Iloodo-ariak sub-location are Kiserian and Mile 
46, which are weekly markets. The closest livestock markets to Enkaroni location are Bissil, Piliwa, Sajiloni, Mile 
46 and Kajiado markets. Taking into account the importance of each market in terms of the species and numbers of 
animal traded, the frequency of the market (daily or weekly), three livestock markets were chosen: Kiserian, Mile 
46, and Bissil. Market selection was also discussed amongst project partners, specifically with locally-experienced 
NGO NIA (Neighbours’ Initiative Alliance). 
 
2.2. Data collection 
 
   Data was collected using face-to-face interviews. The interview questionnaire featured questions about traders’ identity, 
business activities, main livestock markets used, number and type of animals bought and sold during the past year, and 
specific aspects of sheep trading. At the end of the questionnaire respondents were presented with a set of 12 cards, as a 
choice experiment. Each card described a sheep for sale, by “levels” of 4 attributes: sex, age, breed and price (Table 1), 
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chosen based on: focus group discussion with livestock traders, literature review of relevant research, and our own 
observations during the pilot study. The weight/conformation of the animal was not included because it is closely 
correlated with the price of the animal (Gutu et al., 2011; Terfa et al., 2013). 
 
Table 1. Selected sheep attributes and their corresponding levels 
 
Attributes Levels 
Sex Male 
 Female 
  
Age 6 months 
 1 year 
 2 years 
 3 years 
  
Breed Red Maasai 
 Dorper 
 Black Head Persian 
 Red Maasai x Dorper 
 Red Maasai x Black Head Persian 
 Dorper x Black Head Persian 
  
Price 3,500 KSH 
 5,500 KSH 
 7,500 KSH 
 9,500 KSH 
 
    For each card, traders were asked to indicate among the four attributes: the most and least important attributes 
considered when buying a sheep. In figure 1 an example of a choice experiment card (this kind of experiment is 
usually known as a “best-worst” experiment). Traders were also asked if they were willing to buy the sheep 
described on the card. Taking into account the number of attributes and their respective levels, the total number of 
possible different cards (sheep) is very high. We reduced the number of cards by the use of fractional factorial 
design (Everitt et al., 2001) to obtain 24 cards which were blocked in 2 groups using a 2 levels variable, obtaining 2 
different questionnaires. Half of the traders from each market responded to each of the two versions of the 
questionnaires. 
 
Please indicate the most important attribute and the least important attribute when you are buying a sheep 
(Tick only one case as most important and one case as least important) 
 
Most important Sheep 1 Least important 
 Male X 
 1 year  
X Dor x BHP  
 3,5000 KSH  
Would you buy this sheep? Yes  □ No □ 
 
Figure 1. An example of a choice card 
 
 
   Data collection was undertaken over 3 days (25-27April 2013). Each day corresponded to a market day, enabling 
access to traders in the markets. The traders had been previously contacted by the chairman of a local trader group, 
and for each site we used an office equipped with chairs to facilitate the respondents’ tasks. Each questionnaire took 
about 20 minutes to be completed. In total 108 sheep traders participated to the survey, equally distributed across the 
3 markets. 
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2.3. Data analysis 
 
   Qualitative and quantitative data analysis techniques were used, and this paper primarily provides the descriptive 
statistics for the study. STATA (version 11) was used to generate the results. Standardized Most-Least scores 
(generally known as Best-Worst scores) were calculated to assess respondents’ stated importance of the various 
attributes, and the importance of their respective levels. The standardized scores are calculated as follows: 
 
 Standardized Most – Least Score = (No.Most – No.Least)/ (m . n)    (1) 
 
No.Most: Number of times the attribute was chosen as most important 
 
No.Least: Number of times the attribute was chosen as least important 
 
m: Number of respondents 
 
n: Number of times the attribute was presented to the respondent 
 
Positive values of Most minus Least mean that the given attribute was chosen more frequently as ‘‘Most’’ than 
‘‘Least’’ and negative scores mean the opposite. An alternative metric for attribute importance is to derive ratio 
scores by taking the square root after dividing the total best (B) scores (most scores in our case) by the total worst 
(W) scores (least scores in our case) for each respondent ‡ . The resulting coefficient measures the choice 
probability compared to the most important item, which is benchmarked at an arbitrary 100 per cent (Marley and 
Louviere, 2005; Auger et al., 2007; Flynn et al., 2007; Lee et al., 2008). 
 
3. Results 
 
3.1. Traders’ characteristics 
 
    The characteristics of sampled traders are summarized in Table 2. The sample is mostly composed of men. In the 
study area, women are commonly responsible for household tasks and small ruminant husbandry, but not livestock 
trading. However, in Bissil market women make up a higher proportion of the sample than is the case in the other 
markets. The educational level of the traders is generally very low. Almost half of Bissil traders are illiterate, 
whereas this proportion is around one fifth for Mile 46. The latter are on average younger (34 years) than traders in 
Bissil and Kiserian. Educational level and age seem to be negatively correlated: lower traders mean age is associated 
with higher educational level. On the other hand traders’ age and experience appear to be directly proportional. 
 
Table 2. Sampled traders’ characteristics 
 
Characteristics Definition Total Kiserian Bissil Mile 46 
Gender Male 86% 94% 72% 92% 
 Female 14% 6% 28% 8% 
      
Educational Level Illiterate 33% 36% 44% 19% 
 Literate 24% 33% 17% 22% 
 Primary 31% 19% 36% 39% 
 Secondary 6% 8% 0% 8% 
 College 4% 3% 0% 8% 
 University 2% 0% 3% 3% 
      
Age Mean 37.2 37.6 39.5 34.5 
(in year)  (8.5) (10.1) (7.2) (7.0) 
      
Experience Mean  14.6 14.5 15.5 13.9 
(in year)  (8.5) (9.5) (7.4) (8.5) 
   *Standard deviation between brackets 
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   The majority of interviewed traders’ (91%) indicated that livestock trading is their main business activity. The 
proportions differ slightly between the three markets. On average, one third of traders are formally registered as 
business enterprises. However, this proportion varies considerably between markets with more than half of Bissil 
traders formally registered, and just 11% of Mile 46 traders. 
 
   About one third of the livestock traders are also involved in other business activities. Some of these additional 
business activities are directly related to agriculture and livestock and others are not. In terms of other agricultural 
activities, a substantial proportion of traders (63%) are also involved in livestock production, and in livestock 
fattening (65%). Almost half of Kiserian traders (44%) are also involved in livestock slaughtering. This proportion 
is lower in the case of Bissil (36%) and very low in the case of Mile 46 (17%). The majority of traders (82%) are 
also selling animals directly to farmers; this is especially the case of Mile 46 traders where 94% of them indicated 
that they sell animals to farmers. 
 
The sampled livestock traders are generally concerned with three animal species (sheep, goats and cattle). Almost 
three quarters of the traders (74%) are involved in both sheep and goats, and cattle trading. 
 
The majority of the traders (92%) are concerned with sheep trading, 89% in goat trading and 88% in cattle trading. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Proportion of traders ranking the importance of animal species in their activities 
 
   Traders were asked to describe their position in the value chain. The majority consider themselves “traders”. This 
is especially the case in Bissil and Mile 46 (Table 3). Substantial proportions of Kiserian and Bissil traders report 
involved in brokerage. In general, some three quarters of the respondents consider themselves to be involved solely 
in trading activities. This is especially the case of Mile 46 traders (89% of traders), but one third of Kiserian traders 
(36%) are involved in two or more activities along the value chain. Interestingly, the highest proportion of traders 
involved in four livestock activities (8%) is observed in Bissil market. 
 
Table 3. Proportion of traders involved in value chain activities 
 
Function Livestock market 
 Kiserian Bissil Mile 46 
    
Trader 83% 92% 94% 
Broker 44% 31% 11% 
Middleman 11% 11% 11% 
Processor 8% 11% 0% 
Retailer 17% 0% 3% 
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   Predictably, a high proportion of traders reported that farmers/producers represent their principal livestock 
suppliers. This is especially the case for Mile 46 traders (72%) (Figure 3). Traders also reported buying animals 
from other traders/collectors, and these usually represent the second source of animals. Almost all Mile 46 traders 
(94%) and Bissil traders (92%) indicated that they buy animals from other traders/collectors, and the proportion is 
lower for Kiserian (81%). Brokers also play an important role in supplying animals to traders. Although they were 
ranked as the third source by livestock traders in all markets, brokers have been cited by 72% of Kiserian traders as 
livestock providers. This share is slightly lower in the case of both mile 46 (64%) and Bissil (61%) traders. 
 
Figure 3. Proportion of traders ranking suppliers of livestock 
 
   The types of customer reported by traders are markedly different across livestock markets (Figure 4). Although for 
a substantial proportion of traders (45% on average) cite retailers and butcheries are their main customers, 
Kiserian’s and Bissil’s traders list these as their most important sales outlet, Mile 46 traders list retailers/butcheries 
(39%) and traders (36%) as the most important sales channels. 
 
    Kiserian’s livestock traders deal more with processors and abattoirs, especially as principal outlets, compared to 
traders from the other two markets. The majority of Bissil’s traders (94%) list retailers and butcheries among their 
customers, and more than a half of them (53%) consider meat retail shops as their principal buyers. These 
proportions are lower for Kiserian’s and Mile 46’s traders. Livestock traders located in Mile 46 market have two 
major customers: retailers/butcheries and traders. Producers represent another alternative for the Mile 46 traders to 
sell their animals. In general, farmers/producers are described as the third marketing alternative for traders: this may 
be a high cost customer, due to transactions and transport costs, and the small sales lots. 
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Figure 4. Proportion of traders ranking importance of sales outlets 
 
   Traders were asked to assess the importance (share) of sheep trading in their total incomes during the last three 
years. Results indicated that sheep trading represents on average 43% of traders’ total income. Differences exist 
between markets: 50% for Bissil and 46% for Kiserian, and just 32% for Mile 46 traders. 
 
3.2. Traders’ preferences for sheep attributes 
 
   Traders’ preferences for sheep attributes are determined by assessing attributes’ standardized scores, and 
attributes’ levels standardized scores, as described above. Results of the different attributes’ scores are reported in 
table 4. 
 
   Sheep breed is revealed to be the most important attribute (highest score) for all interviewed livestock traders. This 
is followed by the sheep price (also a positive score). Animal age and sex are on average not considered by sheep 
traders to be important attributes. This is especially the case for animal sex which obtained the lowest score. The 
same pattern is largely exhibited across the markets studied, but some differences appear (Figure 5). 
 
Table 4. Standardized attributes’ scores 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Market Attributes No. Best No. Worst Score 
Kiserian 
Sex 40 155 -0.2662 
Age 54 142 -0.2037 
Breed 168 61 0.2477 
Price 170 74 0.2222 
    
Bissil 
Sex 56 198 -0.3287 
Age 83 92 -0.2-0208 
Breed 195 52 0.3310 
Price 98 90 0.0185 
     
Mile 46 
Sex 42 182 -0.3241 
Age 57 146 -0.2060 
Breed 198 53 0.3356 
Price 135 51 0.1944 
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Bissil’s traders appear to allocate less importance to the price attribute than do Mile 46’s and Kiserian’s. This could 
be explained by the fact that Bissil traders are on average the oldest and most experienced, enabling them to assess 
animal price more effectively than traders form the other two markets, and so focus more on breed. On the other 
hand, Bissil’s sheep traders also assign higher importance to animal age than do the other two traders’ groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. “L-W” average scores of sheep attributes influencing traders’ choices 
 
   Examination of traders’ responses concerning the desired levels of the attributes provides insight into traders’ 
preferences (figure 6). At first glance, an interesting difference is the one between attribute levels’ scores, and the 
extent to which this is constant across markets. 
As discussed earlier, the sex attribute is the least important for traders when buying a sheep. However, according 
to specific levels’ scores, a trader’s selection of an animal may diverge from this pattern. An example is Kiserian’s 
traders, for whom a 2 year old sheep (score -0.27778) is less important than a female sheep (-0.2500). In general, 
female animals are preferred to male animals for all traders’ groups and young animals are preferred to old ones. 
This is especially the case of Bissil‘s traders, from whom the notable preference for a 6 months’ old animal (the 
standardized score for 6 month animal is higher than all price levels and to other breed levels). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. “L-W” average scores of sheep attributes’ levels influencing traders’ choices 
 
   Scores associated with levels of the breed attribute indicate that for the three sheep traders’ groups, pure Dorper is 
the most preferred sheep breed. Mile 46 and Bissil traders have a clear preference for this type of breed. Observation 
suggests that purebred sheep are rare on these markets, with cross-breeds dominating. The cross between Red 
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Maasai and Dorper is the second most desired attribute level, and the cross between Dorper and Black Head Persian 
occupies the third position in traders’ preferences. The purebred Red Maasai (also rarely seen on the market) is also 
desired by Bissil’s and Mile 46’s traders. Pure Black Head Persian sheep are less preferred by traders. 
 
   In a second step, ratio scores were calculated (Table 5). Ratio scores allow attribute levels’ comparison with 
reference to the most important attribute level which is allocated a 100% importance. For the three traders’ groups, 
Dorper breed is the most preferred (so is used as the benchmark and scored at 100%). For Bissil’s traders, the Red 
Maasai-Dorper crossbreed is more or less as important as the pure Dorper breed (93% relative importance). This is 
not the case for Mile 46’s (63%) and Kiserian’s (59%) traders. Bissil’s traders assign higher relative importance to 
the Maasai breed in comparison with the other traders. 
 
Table 5. Importance of sheep attributes’ levels 
 
Attributes Relative importance (%) Kiserian Bissil Mile 46 
Sex Male 9.5 7.8 4.8 
 Female 14.3 13.8 8.6 
     
Age 6 months 19.6 44.2 11.1 
 1year 13.8 13.5 8.5 
 2 year 11.7 18.1 8.1 
 3 years 14.9 14.1 8.7 
     
Breed D 100.00 100.00 100.00 
 RM 29.7 49.5 37.6 
 BHP 31.3 24.8 15.9 
 RM X D 59.4 92.9 62.6 
 D X BHP 46.2 38.6 26.8 
 RM X BHP 31.8 29.5 22.9 
     
Price 35000 KSH 48.0 26.9 23.7 
 55000 KSH 34.9 20.8 22.7 
 75000 KSH 33.1 19.1 27.3 
  95000 KSH 34.6 23.5 22.4 
 
     Kiserian’s traders assign more importance to the price attribute (for all its four levels) than do those in Bissil and 
Mile 46. This is especially the case of the lowest price (3,500 KSH) which is assessed at a relative importance value 
(48%) higher than other breed attribute levels. In other words, we can say that the probability of choosing 3,500 
KSH as the most important attribute is about 48% in comparison with the probability of choosing Dorper breed as 
the most important (100%). 
 
4. Conclusions 
 
    This is to our knowledge the first attempt to evaluate Kenyan sheep§ traders’ preferences for different animal 
attributes, and possibly beyond Kenya. In the current study, three groups (in three livestock markets) of sheep 
traders in Kajiado County were interviewed. The obtained results indicate differences, as well as some similarities, 
across the three groups of sheep traders. The results show that traders are connected to a variety of customers and 
suppliers. At the same time, the majority of them perform other livestock activities. Thus traders’ role is vital in the 
development of the value chain. 
 
     On average, all respondents assigned a high importance to breed and price attributes, and animal age and sex 
were found to be of less importance for the traders. 
 
    On average, all groups of traders considered Dorper breed as the most important of all the attribute attributes’ 
levels considered in the study. All the crosses associated with Dorper (especially Red Maasai) were also highly 
appreciated by the traders. This implies that in the future, it is important to provide producers with pure Dorper rams 
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or crosses between Dorper and Red Maasai. Pure Black Head Persian sheep are the least preferred by traders. The 
Red Maasai indigenous breed has potential market demand especially when it is crossed with Dorper. These results 
about breed preferences could help governmental and research institutions such as ILRI (with its experimental ranch 
in Kapiti) to develop and/or promote research on pure Dorper and cross Dorper x Red Maasai breeds. 
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